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The opinion in support of the decision being entered
today (1) was not witten for publication in a | aw

journal and (2) is not binding precedent of the Board.
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! Application for patent filed Septenber 29, 1994,
entitled "Permanent Magnet Electric Mtor Having Reduced
Coggi ng Torque,"™ which clains the foreign filing priority
under 35 U.S.C. 8 119 of Italian patent application
TOO3A000716, filed Septenber 30, 1993.
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DECI S| ON ON APPEAL

This is a decision on appeal under 35 U. S.C. § 134 from
the final rejection of claiml1l. Cdainms 2-4 stand objected
to as depending upon a rejected base claim dains 5-13 are
indicated to be all owabl e over the prior art of record.

W reverse.

BACKGROUND

The invention is directed to a permanent nagnet notor
havi ng reduced coggi ng torque by changi ng t he shape and
arrangenment of the magnets relative to the stator slots.

Claim1 is reproduced bel ow.

1. An inproved permanent magnet notor having reduced
coggi ng torque, the inproved pernmanent magnet notor
conpri si ng:

a rotor rotatable about a central notor axis and
having a plurality of permanent magnet el enents
di sposed at equally spaced intervals, the magnet
el ements providing an angul ar distribution of the
magnetic polarity about the rotor;

not or w ndi ngs; and

a stator disposed coaxially with the rotor and
separated fromthe rotor by a circunferential air
gap and having a nunber of slots fornmed therein
for housing the notor w ndings, the slots facing
the air gap, wherein:

t he permanent magnet el enments are shaped and
arranged such that the distribution of the
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density of magnetic energy that is stored in
the air gap in the absence of stator slots, as
a function of a linear coordinate taken al ong
a circunference disposed within the air gap
and coaxial to the notor axis, exhibits an
increasing transition in magnitude in a first
angul ar position near a first end of a
magnetic polarity and a decreasing transition
in magnitude in a second angul ar position near
a second end of the magnetic polarity, the
transitions being asymetrical wth respect to
each other and the density of magnet energy
bei ng substantially constant between
consecutive transitions; and

the slots of the stator are disposed in
positions such that during operation, if a
first slot is in a first angular position
corresponding to the first angul ar position of
the increasing transition in magnitude of the
di stribution of nmagnetic energy density, a
second slot is in a second angul ar position
that corresponds to the second angul ar
position of the decreasing transition in
magni tude of the distribution of nagnetic
energy density, each slot functioning to

nodi fy the distribution of the density of
magnetic energy in the air gap according to a
nodul ati on function which has a | ocal

devel opnent symetrical to a radial plane
passi ng through the center of the slot.

The Exam ner relies on the followng prior art:

De Filippis 5, 233, 250 August 3, 1993

Claiml stands rejected under 35 U.S.C. § 102(b) as

bei ng unpatent abl e over De Fili ppis.
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W refer to the Final Rejection (Paper No. 17) and the
Exam ner's Answer (Paper No. 25) (pages referred to as
"EA_ ") for a statenent of the Examiner's position and to
the substitute Appeal Brief (Paper No. 24) (pages referred
toas "Br__") for a statenent of Appellant's argunents
t her eagai nst .

OPI NI ON

"Anticipation is established only when a single prior

art reference discloses, expressly or under principles of

i nherency, each and every elenent of a clainmed invention."

RCA Corp. v. Applied Digital Data Systens, Inc., 730 F.2d

1440, 1444, 221 USPQ 385, 388 (Fed. Cir. 1984).
Appel | ant argues (Br13):

[T]he De Filippis reference fails to disclose or
suggest utilizing a nodulation function to nodify the
distribution of the density of magnetic energy in an
air gap in each slot of the stator to reduce the
reluctance torque of a pernmanent magnet notor.
Applicant submts that the De Filippis patent proposes
a nmeans for reducing the reluctance torque of the notor
by setting the angul ar extent to be substantially equal
to b of the pole pitch. 1In colum 4, De Filippis
details his solution for reducing the reluctance torque
that by setting the angul ar extent, ', between a

m ni mum val ue substantially equal to b of the pole
pitch, J, and a nmaxi mum value of b of the pole pitch

J, plus % of the angular extent, t, of the openings of
the recesses in the stator, a reduction in the
reluctance torque is realized. Applicant submts that
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this solution as proposed by De Filippis is not
equivalent to Applicant's utilizing

a nodul ation function to nodify the distribution of the
density of magnetic energy in an air gap in each slot
of the stator to reduce the reluctance torque.

Appel lant's other argunents all deal with De Filippis'
failure to teach the use of a "nodul ation function” to
reduce rel uctance torque.

The Exam ner responds (EA4):

Applicant's claimfails to set forth the 'nodul ation
function' as a structural limtation of the notor. De
Filippis discloses all the structural limtations of
Appellant's claiml. Since all the structural
limtations of the notor disclosed by De Filippis are
the sane as that of Appellant's claim 1, the notor of
De Filippis should function in the sane manner as
Appel | ant' s.

Appel lant's argunent that De Filippis does not teach

utilizing a nmodul ation function to nodify the distribution

of the density of nmagnetic energy in the air gap to reduce

the reluctance torque (Br13) does not clearly describe the

factual issue. The nodul ation function alone is not
responsi ble for reducing the reluctance torque. It is the
claimed alignnment of the slots (which have a nodul ation
function) with increasing and decreasing transitions in the
magni tude of magnetic energy of the permanent magnet

el ements that reduces the torque.
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The "nodul ation function” is described in the
specification as follows (specification, page 8, |ines 4-7,
referring to figure 2; see also page 4, |ines 30-34):
"function of perneance g(x) conprises a nodul ation function
that represents the effects of the reluctance of the slots
in the stator on the density of magnetic energy". As far as
we can tell, all slots of a stator inherently have a
"modul ation function"” inherently "functioning to nodify the
distribution of the density of magnetic energy in the air
gap" as recited in claiml1l. That De Filippis does not
mention a "nodul ati on function” does not prevent
anticipation under the principles of inherency. It also
seens that the uniformstator slots in De Filippis would
i nherently have a "nodul ati on function which has a | ocal
devel opment synmmetrical to a radial plane passing through
the center of the slot" as recited in claim1. However,
this limtation has not been argued and is not addressed.
See 37 CFR 8 1.192(c)(8)(iii) (1995) ("For each rejection
under 35 U. S.C. 102, the argunent shall specify the errors
in the rejection and why the rejected clains are patentable

under 35 U.S.C. 102, including any specific limtations in
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the rejected clains which are not described in the prior art
relied upon in the rejection.”).

VWhat is inportant is the relationship between the
nodul ation function g(x) of the slots (figure 2) and the
density of magnetic energy f(x) of the magnets (figure 1).
The total magnetic energy (the integral of the product f(x)
times g(x)) should be independent of the angle of the rotor
(specification, page 8). This condition is satisfied when
the slots are aligned with increasing and decreasing
transitions in the magni tude of nagnetic energy of the
per mmnent magnet elenents as clainmed. It is not clear from
the specification where the inflection points x' and x" in
the transitions of f(x) in figure 1 occur relative to the
physi cal ends of the magnet, but it can be inferred that
they coincide with the ends of the magnet or at the corners
as in figure 3. It appears that all permanent nmagnets woul d
i nherently have a density of nagnetic energy with increasing
and decreasing transitions. The fact that De Filippis does
not mention a "distribution of the density of magnetic

energy" with an "increasing transition in magnitude" and a
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"decreasing transition in magnitude" does not prevent
antici pation under the principles of inherency.

The issue is whether De Filippis discloses, expressly
or by principles of inherency, slots aligned with increasing
and decreasing transitions in the nagnitude of nagnetic
energy of the permanent magnet el enents as cl ai ned.

The fact that the slots of the stator in De Filippis
i nherently have a nodul ation function and that the nmagnets
i nherently have increasing and decreasing transitions in the
density of magnetic energy does not nean that the nodul ation
function is used to reduce coggi ng torque unless the clai nmed
alignment is shown. De Filippis describes that the
rel uctance torque (cogging torque) can be reduced by
sel ecting the angular extent ' for the permanent nmagnets
"between a m ni num val ue substantially equal to b of the
pole pitch J and a maxi mum val ue of b of the pole pitch J
plus % of the angular extent t of the openings of the
recesses 4 in the stator" (col. 4, lines 13-16). Appell ant
argues that this is not equivalent to using a nodul ation
function to reduce cogging torque. W agree. De Filippis

only discusses the angul ar extent of the permanent magnet
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and does not disclose the relationship of the slots to the
magnet. Figure 3 of De Filippis does not show the slots
aligned with the ends of the magnets. Furthernore, because
t he magnet can have a range of angul ar extent, one of
ordinary skill in the art would not have been taught to use
the specific clained spaci ng and woul d not have been put in
possessi on of the invention.

De Filippis also describes reducing the reluctance
torque by selecting the plates of the stator of a "size such
that the material constituting the plates operates in
condi tions of maxi mum magnetic perneability ()" (col. 4,
lines 24-26). Appellant argues that this is not equival ent
to using a nodul ation function to reduce cogging torque. W
agree. The selection of material has nothing to do with

alignnment of the slots relative to the magnets.
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For the reasons stated above, we find that De Filippis

does not anticipate claim1. The rejection of claim1l is

rever sed

REVERSED

JERRY SM TH

Adm ni strative Pat ent Judge

PATENT
LEE E. BARRETT
Adm ni strative Patent Judge

ERIC S. FRAHM
Adm ni strative Patent Judge
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